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‖a‖W 1,p(Ũ\U) ≤ C ‖F‖[W 1,p′(Ũ\U)]∗ .
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f̃ = f  
 [Lp(U)]3, div f̃ = 0 $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 g := − div(u − A) % 





∇r · ∇φ = F (φ) , '*(
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(A− u) · n φ .
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+ ‖u · n‖Lα(∂U) ‖φ‖Lα′(∂U) .
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‖r‖W 1,q′(U) ≤ c ‖F‖[W 1,q(U)]∗ ≤ C (‖ div u‖Lp(U) + ‖ curl u‖[Lp(U)]3 + ‖u · n‖Lα(∂U)) ,
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∣∣∣ div(μψ) = 0} 'D(
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2
‖ψ‖Vμ(Ω̃) := ‖ψ‖[L2(Ω̃)]3 + ‖ curlψ‖[L2(Ω̃)]3 + ‖ div(μψ)‖L2(Ω̃) .
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(A0)  0 ≤ i, j ≤ m, i = j,  	
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! i = 0, . . . , m,








! i = 0, . . . , m,
∂Ω̃i \ ∂Ω̃ ∈ C1 ! i = 0, . . . , m,
∂Ω̃ ∈ C0,1 .
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μ∇p · ∇φ =
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Ω̃
μψ · ∇φ , '*(
!  φ ∈ W 1,2(Ω̃)

'(  ! 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  (μ, Ω̃)  8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 (A1)9 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p ∈W 2,2(Ω̃i), ‖p‖W 2,2(Ω̃i) ≤ c ‖ψ‖[W 1,2(Ω̃)]3 .
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 9 
     










 '( $ 2  
  22 :H%C<9 H 






μψ · ∇ζ ,
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∇ · (μ∇) : W 1,q(Ω̃) −→ [W 1,q′(Ω̃)]∗ ,
   2   2  5  2   
'*(.  
  $ ! H 0 '  22
 -(9  -   













 	-   	 

 




  2 Vμ,0
 		  
    2 

 H 2 F  
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	 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'(  ! (A0) 
 (A1)   89 
 ! i = 0, . . . , m $ 
B ∈ [W 1,2(Ω̃i)]3 , ‖B‖[W 1,2(Ω̃i)]3 ≤ c ‖j‖[L2(Ω̃)]3 .
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 89   !  
	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divA = 0 , curlA = j ,  
 Ω̃ ,
γn(A) = 0 
 ∂Ω̃ . '*(
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‖A‖[L2(Ω̃)]3 ≤ C ‖j‖[L2(Ω̃)]3 .
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!  φ ∈ W 1,2(Ω̃)9 
 $  B := A − ∇p   !    B ∈ Vμ,0(Ω̃)9 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 curl B = j
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  [W 1,2(Ω̃)]39 
 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‖A‖[W 1,2(Ω̃)]3 ≤ c̄ ‖j‖[L2(Ω̃)]3 .
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‖p‖W 2,2(Ω̃i) ≤ C ‖A‖[W 1,2(Ω̃)]3 ≤ C̄ ‖j‖[L2(Ω̃)]3 .
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	 ξ > 3 	 
‖A‖[Lξ(Ω̃)]3 ≤ c̄ ‖j‖[L2(Ω̃)]3 .
 ! ∂Ω̃ ∈ C19 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9  
!$ ! H 0   -  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'(  !  2  (μ, Ω̃) 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  ψ ∈ Vμ(Ω̃) % 
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 Ω̃ .
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!  φ ∈ W 1,2(Ω̃) '(. %	22 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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‖p‖W 2,2(Ω̃i) ≤ c ‖ div(μψ)‖L2(Ω̃) .
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‖ψ‖[W 1,2(Ω̃i)]3 ≤ ‖p‖W 2,2(Ω̃i) + ‖B‖[W 1,2(Ω̃i)]3 ≤ c (‖ div(μψ)‖L2(Ω̃) + ‖ curlψ‖[L2(Ω̃)]3) .
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‖p‖W 1,ξ̃(Ω̃) ≤ c ‖ div(μψ)‖L2(Ω̃) .
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∣∣∣ curlH = 0  
 Ω̃ \ Ω̃c} .
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∣∣∣ curlH = 0  
 Ω̃ \ Ωc} .
 








∣∣∣ div(μψ) = 0  







∣∣∣ div(μψ) = 0  
 Ω̃ , μ ψ · n = 0 
 ∂Ω̃} .
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div j0 = 0  
 Ω̃c0 , j0 · n = 0 
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curlH = σ (E + v × B)  
 Ωc .
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curlH · curlψ =
∫
Ωc
E · curlψ +
∫
Ωc
(v ×B) · curlψ .
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E · curlψ =
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E · curlψ =
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curlE · ψ +
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(E × ψ) · n = 0 .
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r curlH · curlψ =
∫
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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 ! 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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
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   
 $& 	 
 H   
   
9 $ .
'(  ! (μ, Ω̃)  8 (A0) 
 (A1)9 
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∫
Ω̃




r curlH0 · curlψ +
∫
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μ∇p · ∇φ =
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 ζ ∈W 1,q(U) 	 ∫
U
∇ζ · ∇φ =
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C ‖g‖[Lq(U)]3 . '01(
 8









 	  U  5  2    
 2 $  2   

‖u‖W 1,qM (U) := ‖∇u‖[Lq(U)]3  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φ ∈ [C∞c (U)]3
∣∣∣ div φ = 0  
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